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The recent emergence of the Linked Data approach for publishing data represents a major step forward in realizing the original vision of a web that can "understand and satisfy the requests of people and machines to use the web content" i.e. the Semantic Web. The term Linked Data refers to four simple principles specified by Sir Tim Berners-Lee for publishing and linking datasets to each other 1 . These four principles are as follows
(1) Use URIs as names for things.
(2) Use HTTP URIs so that people can look up those names.
(3) When someone looks up a URI, provide useful information, using the standards (RDF*, SPARQL).
(4) Include links to other URIs. so that they can discover more things.
The Linked Data approach has lead to the creation of Linked Open Data Cloud which includes more than 334 large datasets contributed by experts belonging to diverse communities such as geography, entertainment, and life sciences. In some cases the datasets are maintained by a single person such as 2000 U.S. Census in RDF 2 while datasets such as Ordnance Survey Linked Data 3 are maintained by government organizations. It is believed that the LOD Cloud can significantly benefit both the AI and the Semantic Web communities by enabling new classes of applications and enhance existing tasks such as querying, reasoning, and knowledge discovery.
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However, the current interlinks between datasets in the LOD Cloud using owl:sameAs links are too shallow to realize much of the benefits promised. If this limitation is left unaddressed, then the LOD Cloud will merely be more data that suffers from the same kinds of problems, which plague the Web of Documents, and hence the vision of the Semantic Web will fall short.
This dissertation presents a comprehensive solution to address the issue of alignment and relationship identification using a bootstrapping based approach. By alignment we mean the process of determining correspondences between classes and properties of ontologies. We identify subsumption, equivalence and part-of relationship between classes. The work identifies part-of relationship between instances. Between properties we will establish subsumption and equivalence relationship. By bootstrapping we mean the process of being able to utilize the information which is contained within the datasets for improving the data within them. The work showcases use of bootstrapping based methods to identify and create richer relationships between LOD datasets. The BLOOMS project and the PLATO project, both built as part of this research, have provided evidence to the feasibility and the applicability of the solution.
This work also provides a conceptual framework for using crowd generated data to identify semantic relationships between entities. The techniques presented in this dissertation are unique as they rely on noisy data generated independently by people to alleviate the issues plaguing the LOD cloud. These techniques have been implemented by BLOOMS, BLOOMS+ and PLATO systems. The PLATO approach is the only system of its kind which allows for identification of part-of relationships between entities. Further it also identifies different kinds of part-of relationships. This approach utilizes data from both within the structured web as well as unstructured web to identify this relationship. Using the relationships identified by the approaches in the previous two items, a schema can be generated for the purpose of reasoning and proper knowledge representation. This schema can be utilized for the purpose of query answering and processing without knowing the individual datasets. This approach makes it easier to query and identify relevant knowledge from the LOD datasets. The applicability and ease of this approach has been demonstrated using the LOQUS system. Finally, the applicability of these approaches has been validated empirically using real data from Linked Data cloud. The experiments demonstrate that these approaches are scalable and work well even in case of noisy data.
